In order to describe the mobilities of excess electrons in different liquid hydrocarbons a bubble model has been suggested.! In that model the electron is considered to be localized in a cavity of radius R. The total energy E, of the bubble state is taken to be the sum of the quantum mechanical energy E. of the electron, the surface energy E. of the cavity, the usually negligible volume energy (pressure times bubble vOlume), and the polarization energy E pO !' All of these energies depend on R.
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For a stable bubble state to exist two criteria must be fulfilled:
(1) Et(R) must have a minimum at a stability radius R=RQ• (2) Et(R o ) must be smaller than the lowest energy Vo that a quasifree electron can have in the particular liquid (edge of the conduction band).
This model was used earlier to describe the properties of electrons in liquid helium, neon, and hydrogen and stable bubble states were found for those liquids. 2, 3 Because of the low electron mobility in liquid hexane electron localization may also occur according to a bubble model. It is the purpose of the present work to show that using the macroscopic properties of liquid hexane measured at room temperature the above model does not yield a stable bubble state. However, we will also show that by assuming a higher dielectric constant the stability criteria can be met. The reason for this assumption will be given.
An electron in a cavity of radius R in a polarizable medium of dielectric constant e has a reduced energy (compared to the vacuum level) Epa! = -r(e -1)/2eR.
The cavity may be considered as a square-well potential of depth Vo -EpO! (R) in which the lowest energy eigenvalue E.(R) can be computed numerically (Fig. 1) for R ranging from 3 to 8 A. The volume energy was neglected because it is smaller than 10-3 eV in our range of interest.
As can be seen from Fig. 2 neither one of the two necessary criteria for a stable bubble state is fulfilled.
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The use of the macroscopic values for the surface tension and the dielectric constant, however, seems questionable at these small bubble radii.
In particular, the local dielectric constant in the vicinity of the bubble will be increased for the following reason. At short distances from a hexane molecule the 14 CH dipoles do not cancel each other, i. e. , the electron interacts with the individual dipoles and "sees" a polar hexane molecule. In the extreme case, one could consider the molecule to be broken up into independent CH dipoles. From Onsager's relation 7 one can calculate the dielectric constant of such a hypothetical liquid. Taking the value of 0.4 D for one CH dipole 6 one obtains a dielectric constant e = 7.3. We therefore found it interesting to vary the dielectric constant until stability of the bubble is reached and the known activation energy Ea of the mobility is met (we thereby assume that the electron transport is a thermally activated process from the ground state inside an essentially immobile bubble into the highly mobile quasifree state: (Received 25 August 1975) The influence of solvents and anions on the absorption spectrum of Eu 3 + is considerable in the case of the transition probability which may change up to an order of magnitude. 1 -5 The energy of the transition changes very little. Red shifted by 300-400 cml from the main absorption lines weaker and broader additional transitions were observed. 10 but may be due to the ligand field.
A similar phenomenon was found for other rare earths.17 Peacock l8 suggested that the red shifted lines are the result of transitions from slightly higher levels, e. g., 7Ft> 7F 2 , thermally populated.
In an attempt to decide between these possibilities we measured the absorption spectrum as a function of temperature. Because of the very weak intensity of the transitions we used 1M aqueous Eu(Cl0 4 )s in a cell of 10 cm path length. Table I gives the calculated and experimental results for the area of the band, chaSing bands with minimal overlap with other transitions.
The thermal population of the 7 Fa, 7 F l , and 7 F2 levels can be calculated from
